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Abstract 
In bis(µ-3,5-dimethylpyrazolyl-N:N')-bis[ carbonyl( 4-
tolyl diphenylphosphinite-P)iridium(I)] dichloromethane 
solvate, two Ir1 atoms are joined by two 3,5-dimethyl-
pyrazolyl bridges with one carbonyl and one 4-tolyl 
diphenylphosphinite ligand completing the square-planar 
geometry about each Ir atom. The Ir· · ·Ir distance of 
3.307 (1) A is greater than the distance of 3.22 A found 
in a similar pyrazolyl-bridged iridium(!) dimer [Fox 
( 1989). PhD dissertation, California Institute of Technol-
ogy, USA]. 
Comment 
The title compound [lr(µ-pz*)(CO)(Ph2POC6RiCH3)]z, 
where pz* is 3,5-dimethylpyrazolyl, was synthesized as a 
model complex for the study of electron transfer in irid-
ium dimer/pyridinium donor-acceptor complexes (lrz-
t Current address: Department of Biochemistry and Biophysics, 
University of Pennsylvania, Philadelphia, Pennsylvania 19104, 
USA. 
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py+). The photophysical and electrochemical data for 
this compound reveal energetic and kinetic parameters 
[Eoo(S1) = 2.4, Eoo(T1) = 1.9 eV, E1;2(Ir2/Iri) = 0.4 V 
versus SSCE (sodium saturated calomel electrode), Ts= 
125 ps, TT= 1 µs] used in analyzing electron-transfer rates 
for the series of lr2-PY + complexes. The synthesis of this 
compound is reported elsewhere (Farid, Chang, Winkler 
& Gray, 1993). Slow evaporation of a methylene chlo-
ride/acetonitrile solution produced acicular crystals. 
The molecule exhibits approximate C2v symmetry. The 
square-planar Ir atoms are almost identical and are coor-
dinated to two adjacent dimethylpyrazolyl ligands with 
an average Ir-N distance of 2.077 [ 1 O] A, where square 
brackets indicate a scatter e.s.d. A carbonyl ligand at 
1.804 [9] A and a tolyl diphenylphosphinite group with an 
Ir-P bond of 2.224 [O] A complete the coordination shell 
about each Ir atom. The N-Ir-N angle is 84.1 [14] 0 
and the other three angles about the Ir atom range from 
91.4 [6] to 92.4 [4] 0 • 
The bridging pyrazolyl groups retain the structure 
of the free ligand. The dihedral angle between the 
two pyrazolyl groups is 78.8 (6)0 • The torsion angles 
lr(l)-N(l)-N(2)-lr(2) and lr(l)-N(3)-N(4)-Ir(2) 
Fig. 1. An ORTEP view of the dimer with 15% probability ellipsoids. 
H atoms are not shown. 
0 
Fig. 2. An ORTEP stereoview of the iridium complex; atoms are drawn 
at the 50% probability level with H atoms at one tenth scale. 
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are 12.1 (4) and 4.9 (4) 0 , respectively. The remaining lig-
and geometry is as expected. Substantial overlap of the 
aromatic rings occurs between neighboring molecules in 
the crystal. The population of the dichloromethane solvate 
refined to near unity [0.959 (4)]. 
The Ir· · ·Ir solid-state non-bonding separation of 
3.307 (1) A is similar to the M· · ·M separations in anal-
ogous bispyrazolyl-bridged Ir and Rh tf>-tf> dimers. 
For six iridium compounds (Nussbaum, Rettig, Storr & 
Trotter, 1985; Beveridge, Bushnell & Stobart, 1983; 
Coleman, Eadie, Stobart, Zaworotko & Atwood, 1982; 
Beveridge, Bushnell, Dixon, Eadie, Stobart, Atwood & 
Zaworotko, 1982; Fox, 1989), the average Ir·· ·Ir separa-
tion is 3.28 [12] A (ranging from 3.162 to 3.506 A); and 
for four rhodium compounds (Beveridge, Bushnell & Sto-
bart, 1983; Louie, Rettig, Storr & Trotter, 1984; Uson, 
Oro, Ciriano, Pinillos, Tiripicchio & Carmellini, 1981), 
the average Rh·· ·Rh separation is 3.31 [18] A (ranging 








a = 18.677 (2) A 
b = 13.817 (1) A 
c = 20.225 (3) A 
f3 = 101.37 (1) 0 







by integration from crystal 
shape 
Tmin = 0.39, Tmax = 0.54 
14173 measured reflections 
6662 independent reflections 
Refinement 
Refinement on F 2 
Final R = 0.0316 
wR = 0.0025 
s = 1.46 
6662 reflections 
588 parameters 
H-atom parameters not re-
fined 
Weighting scheme based on 
measured e.s.d. 's 
(A/u)max = 0.04 
A{Jmax. = 0.78 e A-3 
Dx = 1.69 Mg m-3 
Mo Ka radiation 
.x = 0.71073 A 
Cell parameters from 24 
reflections 
() = 15-16.5° 
µ = 5.391 mm-I 
T= 293 K 
Irregular 
0.6 x 0.6 x 0.4 mm 
Orange-red 
6662 observed reflections 
fJmax = 22.5° 
h = -20--+ 20 
k = 0--+ 14 
l = -21 --+ 21 
3 standard reflections 
frequency: 180 min 
intensity variation: 2 % 
Apmin = -0.64 e A - 3 
Extinction correction: 
Becker-Coppens type 1 
isotropic 
Extinction coefficient: 
0.092 (3) x 10-6 
Atomic scattering factors 
from International Tables 
for X-ray Crystallogra-
phy (1974, Vol. IV, Table 
2.2B) 
Data collection: CAD-4 software (Schagen, Straver, van Meurs 
& Williams, 1989). Cell refinement: CAD-4 software. Data 
reduction: CRYM (Duchamp, 1964). Program(s) used to solve 
structure: CRYM. Program(s) used to refine structure: CRYM. 
Molecular graphics: ORTEPII (Johnson, 1976). Software used 
to prepare material for publication: CRYM. 
Table 1. Fractional atomic coordinates and equivalent 








































































































































































































































































































































Table 2. Geometric parameters (A, 0 ) 
lr(l)-lr(2) 3.307 (l) 
lr(l)-N(l) 2.075 (4) 
lr(l)-N(3) 2.091 (4) 
lr(2)-N(2) 2.068 (4) 
lr(2)-N(4) 2.073 (4) 
lr(l)-C(l) 1.797 (6) 
lr(2)-C(2) 1.810 (6) 
lr(l)-P(l) 2.224 (1) 
lr(2)-P(2) 2.224 (1) 
P(l)-0(3) 1.629 (4) 
P(2)-0(4) 1.633 (4) 
N(l)-N(2) 1.370 (6) 
N(l)-C(3) 1.349 (7) 






























P(l)-lr(l)-N(3) 92.3 (1) lr(2)-P(2)-C(39) 117.8 (2) 
P(l)-lr(l)-C(l) 91.0 (2) lr(l)-N(l)-N(2) 117.9 (3) 
N(l)-lr(l)-N(3) 85.1 (2) lr(l)-N(l)-C(3) 135.1 (3) 
N(l)-lr(l)-C(l) 91.6 (2) C(3)-N(l)-N(2) 106.8 (4) 
P(l)-lr(l)-N(l) 177.4 (1) lr(2)-N(2)-N(l) 117.1 (3) 
N(3)-lr(l)-C(l) 176.3 (2) lr(2)-N(2)-C(4) 133.0 (3) 
P(2)-Ir(2)-N(2) 92.5 (1) C(4)-N(2)-N(l) 109.3 (4) 
P(2)-lr(2)-C(2) 91.8 (2) lr(l)-N(3)-N(4) 117.2 (3) 
N(2)-lr(2)-N(4) 83.1 (2) lr(l)-N(3)-C(8) 134.3 (4) 
P(2)-lr(2)-N(4) 174.2 (1) C(8)-N(3)-N(4) 108.4 (4) 
N(2)-lr(2)-C(2) 174.1 (2) C(9)-N(4)-N(3) 107.4 (4) 
N(4)-lr(2)-C(2) 92.9 (2) lr(2)-N(4)-N(3) 118.0 (3) 
lr(l)-C(l)-0(1) 179.3 (5) lr(2)-N(4)-C(9) 134.5 (4) 
lr(2)-C(2)-0(2) 178.0 (5) C(5)-C(3)-N(l) 109.2 (5) 
lr(l)-P(l)-0(3) 119.3 (l) C(5)-C(4)-N(2) 108.2 (5) 
lr(l)-P(l)-C(27) 116.5 (2) C(4)-C(5)-C(3) 106.5 (5) 
lr(l)-P(l)-C(45) 116.4 (2) C(10)-C(8)-N(3) 108.6 (5) 
lr(2)-P(2)-0(4) 119.7 (1) C(10)-C(9)-N(4) 109.1 (5) 
lr(2)-P(2)-C(33) 116.2 (2) C(9)-C(10)-C(8) 106.5 (5) 
Weights were taken as 1/u2(F1); variances [u2(F1)J derived 
from counting statistics plus an additional term, (0.0141)2; vari-
ances of the merged data bl propagation of error plus another 
additional term, (0.014(1)) . Goodness of fit for merging data 
was 1.02; Rmerge for duplicates, 0.020. Dispersion corrections 
were taken from Cromer & Waber (1974). The final R for F1 
> 3u was 0.0235; the final wR, 0.0022. Since the calculated ab-
sorption correction increased the goodness of fit for merging, an 
absorption coefficient corresponding to 30% of the calculated 
value was used. 
Lists of structure factors, anisotropic thennal parameters, H-atom coor-
dinates and complete geometry have been deposited with the British Li-
brary Document Supply Centre as Supplementary Publication No. SUP 
55976 (41 pp.). Copies may be obtained through The Technical Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. [CIF reference: ST1021] 
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Abstract 
The crystal contains three independent five-coordinate 
monomers of chloro{2,2' -[ o-phenylenebis(nitrilomethyl-
idyne) ]diphenolato-N,N', O, O'}iron(III). The distances 
Fe(l)-Fe(lA), Fe(l)-Fe(lB) and Fe(lA)-Fe(lB) are 
7.175 (1), 7.683 (1) and 7.207 (1) A, respectively. The 
planes of the ligand groups of the two neighbouring 
molecules bend away from each other. 
t Pennanent address: Department of Engineering Physics, Fac-
ulty of Sciences University of Ankara, 06100 Besevler, Ankara, 
Turkey. 
Acta Crystallographica Section C 
ISSN 0108-2701 © 1993 
